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Shays: Feasibility of Real Time Data Processing

“Real time” “on line” “time sharing”—the new phrases are
coming so rapidly that even the experts don’t always agree
what they mean. Here’s a definition of each, the need behind
it—and the implication for accountants—

THE FEASIBILITY OF
REAL TIME DATA PROCESSING
by E. Michael Shays
General Electric Company

most businessmen
realize, data processing sys
tems and routines will be revolu
tionized by the general adoption

of information systems of the time
sharing, on line-real time, total
information variety. It will not hap
pen suddenly, but rather almost
stealthily, until suddenly we rea
lize it has already happened.
This will be no minor milestone
in the history of business data proc
essing. It will be bigger than the
advent of punched cards. Indeed,
it will be our only hope to free us
from punched cards.
Today’s computers merely add
speed and economy to yesterday’s
equipment. We are still going
through the same motions that kept
clerks busy twenty years ago. The
very machine that was supposed
to solve the problem has created
new problems, new needs, new
ooner than
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volumes of paperwork. The busi
nessman, alarmed by his aware
ness that he is becoming the victim
of his own paperwork, is changing
his concept of business systems to
stress those applications that are
truly unique to computers.
This is not a revolution reserved
for giant corporations only. Infor
mation processing businesses al
ready serve numerous small organi
zations, and as large corporations
approach these systems concepts,
the information processing busi
nesses will approximate utilities, of
fering “plug-in” service to busi
nesses of all sizes.

communications and processing
network, these terms mean differ
ent things to different experts.
They are not synonyms.
In early data processing systems
the term “off line” was used to iden
tify pieces of equipment that had
been electronically disconnected
from the central processor for the
performance of a simple, slower
process such as printing checks
E. MICHAEL SHAYS
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An on line system is not always a
from magnetic tape. On line, natur
factory tool of management, it
real time system, but a real time
ally, applied to those same pieces
must report on all aspects of the
system requires equipment with an
of equipment after they were re
business and no such “total” real
on line capability. Real time is pri
engaged and functioning with the
time information system is known.
main program. Today the term in
marily an applications concept and
Even the much applauded airline
is fraught with relativities. Basic
cludes point-of-origin devices, such
reservation “Sabre” design, though
ally, if the time delay between the
as control consoles, input key
to many a sophisticated real time
happening of information to be
boards, meters, and other instru
system, is not a “total” system for
entered and the logical response to
ments capable of sending machinemanagement. It deals primarily
that information is insignificant,
sensible signals, which are con
with its inventory of seats and not
we have a real time situation. What
nected directly to the central proc
also with costs of payroll, fuel,
constitutes a “logical response” or
essor and are used to address a
maintenance, or in-flight dinners.
an “insignificant” time delay de
program in memory or storage.
Along the entire spectrum of real
pends upon the specific application.
There is nothing especially new
time systems, there is one under
about on line equipment. Card
lying concept: In order to qualify
readers, for instance, always have
as a real time system, the input,
Real time
been on line, whereas keypunches
processing, computing, and output
At one end of the spectrum is
have not. However, the on line
of the information must meet a
the real time control system, where
equipment of our systems of the
deadline established by external
near future might be in the next
the logical response could be no
conditions. In the process control
room or the next state. The Amer
less than automatic instructions to
system the deadline is before the
ican Telegraph and Telephone
initiate corrective action. The in
steel goes off gauge. In the man
Company estimates that by 1970
significant time delay is the time
agement information system the
its revenue from communication of
necessary for the specified correc
deadline is before management is
tive action to be completed while
data from one business machine to
forced to make a hasty decision or
the process is still going on: it will
another in different cities will ex
has lost the opportunity to make
vary from a few milliseconds to
ceed its revenue from voice trans
any decision at
mission over similar long distance
several minutes, depending again
To T. B. Steel, Jr., head of the
upon the process being controlled.
lines.
information processing research
process computer at work in a
Furthermore, there is a distinc
staff at System Development Cor
hot strip steel mill is an excellent
tion between on line equipment
poration, the deadline is the quali
example of a real time control sys
and on line systems. The on line
fier. “Real time systems,” he writes,
tem. Information read into the
card reader may be connected di
“are those systems where there is a
computer by meters, sensors, and
rectly to the central processor, but
deadline externally imposed that
other input devices is processed,
it does not speak unless spoken to.
matters.” 1
calculated, compared, and trans
In effect, the computer asks it,
What “matters” to one user, he
mitted to the process machinery in
“Have you any messages?” and it
admits, may not matter to another,
the form of instructions so rapidly
responds. An on line system would
so he recommends a simple per
that the steel moving under the
have the input device reverse the
formance versus time curve to
rollers never strays off gauge.
procedure and initiate the action
establish a deadline that does mat
At the other end of the spectrum
by reporting to the computer: “I
ter. If the performance level re
is the real time information sys
have a message for you. Are you
mains constant during an initial
tem, where the logical response
ready to copy?”
lapse of time and suddenly drops
may only be summaries and con
Finally, it is the opinion of some
off rapidly, the deadline that mat
densations of information previ
systems experts that a system is
ters is that point in time when the
ously transmitted in greater detail
only on line when all point-ofperformance suddenly drops off. If,
(on a real time communications
origin or terminal devices are
on the other hand, the performance
system, perhaps) and now suitable
capable of direct two-way com
level decreases from the start,
for management use. Here the in
munication with the central proc
there is no deadline that matters
significant time delay might be
essor. In this paper, the use of the
and the system fails to qualify as
days, so long
the information
term on line may include one-way
real time.
reaches management in sufficient
input or one-way output as well
Under this approach, it is pos
time for it to make studied de
two-way communication. The
sible to establish the deadline for
cisions and issue instructions of its
only qualification for our purposes
a process control system at the
own
for corrective or alternative
is that the operator of the terminal
point in time when the process
action.
device has direct contact with the
goes out of control and off tolerprocessor or the processor has di
There is no practical example of
this type of system in operation to
rect contact with him regardless of
1 “The Fabulous World of Real-Time
the location of the terminal device.
day, because in order to be a satis
land,”
March, 1964, p. 24.
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Any system that processes data and reports it or stores it
as it is happening is considered here to be on real time.

ance. The system would be no
more real time if it performed
function 100 times by this deadline
than if it performed it only once;
but if it failed to meet the deadline
by one microsecond, it would not
be a true real time system.
This approach disqualifies some
systems otherwise regarded as real
time. “Sabre and its ilk are not real
time systems despite usual claims to
the contrary,” asserts Mr. Steel. His
reason is that performance begins
to drop at the start and decreases
with each passage of time so that
there is no identifiable deadline.
Who can tell, he asks, when a pas
senger will tire of waiting and go
to another airline?
For our purposes, however, we
will consider real time to have a
broader base and only borrow the
“deadline that matters” concept to
define how quickly a real time sys

tem must react and perform. In
cases where there are no dead
lines to meet, we will consider any
system that processes data and re
ports it or stores it as it is happen
ing to be on real time.

Time
The capability of a computer to
be shared by several on line fa
cilities of its complex, even though
each facility requires the operation
of its own program and is con
cerned with responses unique to
itself, is called time sharing. The
four most common features of time
sharing are that such systems are:
1. Simultaneous to the degree
that a number of people are using
the computer at the same time
2. Instantaneous to the degree
that all users receive responses
their interrogations within seconds—

in some cases, almost immediately.
3. Independent to the degree
that different services, programs,
or devices can be in use separately
or in combination during any given
period of time
4. General purpose to the de
gree that no restriction is placed
on the kind of program or applica
tion involved.
Time sharing appears to be simul
taneous to the users, but in the
strictest sense it is normally “alter
nating.” The computer actually
handles one program at a time, in
pieces, in rapid succession or cy
cles. It is true that time sharing
sacrifices some speed (at peak
periods) for the benefit of flexi
bility and convenience, but it is
also true that in most general pur
pose applications the central proc
essor is idle a great percentage of
the time while users are defining
21
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Just how total is a total information system?

problems or engaged in input/out
put operations. Time sharing makes
efficient use of this idle central
processor time by switching to
another program for the “duration.”
Time sharing is basically a pro
graming package and is accom
plished in any of several ways. In
all of these ways there is an execu
tive program or “controller” which
governs the time-sharing process.
It is the design of this executive
controller that determines which
method of time sharing is used.
One method of time sharing is
the priority interrupt system, where
the executive program “listens” for
incoming messages from the vari
ous point-of-origin devices and as
signs priorities to them based on
the source, user, or program called
up. If the executive controller is ad
dressed by a program that has a
higher priority than the one being
run on the central processor at the
time, it will interrupt that program,
store it, and run the program with
the higher priority. As soon as
the central processor is finished
with a routine and is “waiting,” the
program with the next priority will
run. It, too, may be interrupted by
a program with a higher priority,
or it may complete a routine and
resume the original program.
variation of this system is
where priorities are assigned on a
first come first served basis. When
the first program goes into buffer
or input/output operations, the sec
ond program will take up the cen
tral processor “slack.” As soon as
the first program is ready to re
sume, it will interrupt the second
and continue where it left off.
Another method of time sharing
is where the executive controller
allots a time slot or “segment se
quence” to each program. A seg
ment of each program is then proc
essed in sequence with segments
the others until the programs have
been completed. A variation
this system (for large systems only)

is where two or more programs are
handled in tandem through the use
of buffers, data channels, and large
memory units.
Time sharing is still in the ad
vanced development stage, but
many programing groups are using
it successfully today. Within the
next few years, time-sharing tech
niques will be generally known,
and it is estimated that by 1970,
“polymodular systems will be a
common mode of design. System
modules . . . will work separately
or in tandem, communicate with a
great variety of input and output
devices, and process a great many
programs simultaneously.”2
Time sharing will be a useful
tool of real time systems. It does
not necessarily follow that time
sharing is used only for real time,
but in order for a terminal on line
device to get “on the air” as neces
sary to meet that “deadline that
matters,” some system of time shar
ing will be required.

Total information
The term total information sys
tem appears to be the least elusive
of the ones discussed so far. Ac
tually, because it does seem so selfexplanatory, not many bother to
define it. Just how total is total?
What kind of information?
First, when we speak of infor
mation, we are concerning our
selves with a finished product, suit
able for use — evaluation, analysis,
planning, and so forth. Raw and
in-process data are not information.
Even the “finished goods” might be
data in one sense, just as the fin
ished goods of one producer might
be the raw material of the next. In
formation is data that needs no
further matching, comparing, cal
culating, or other processing be
2 John Diebold, “ADP—The Still-Sleep
ing Giant,” Harvard Business Review,
September-October, 1964, p. 63.
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fore being used in decision making.
The modifier, total, then, is a
little redundant. If the finished
data is ready to be used, it must
be complete data, completely proc
essed (total information).
In order to convert raw data
into finished information, we must
have available to the system a
wealth of data it can draw upon
and process; in fact, we must have
available all the data the system re
quires to come up with finished in
formation. In a real time system,
this will require a storehouse of
data on file and continually up
dated somewhere on line to the
computer. Just maintaining this
storehouse requires thoroughness in
system design; so we can conclude
that in order to get total informa
tion, we must have a total system.
Just how total is a total system?
It must be total enough to include
all the subsystems that go together
to provide the data required for
the report issued to the manager
sitting at the top of that informa
tion pyramid. In a total information
system for the general manager,
this would require almost every
conceivable transaction. In a total
information system for the manager
of finance, this would include al
most as much, but nothing unre
lated to dollars. In a total informa
tion system for the reservations
clerk of an airline, this would re
quire considerably less.
Finally, is a total system an in
tegrated system? No, and an in
tegrated system is not a total sys
tem. However, a total system would
be very cumbersome and inefficient
if it were not integrated. Data ac
quired from one source often are
used in many subsystems, and it
is obvious that there would be
much wasted motion if each sub
system dealt with the same data
without taking advantage of proc
essing accomplished by other sub
systems. Uniform coding of data
and reports is another character
Management Services4
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istic of integrated systems no total
system should be without.

Advantages
Assuming that real time systems
will incorporate on line, time-shar
ing, and total information features,
we can see that there is much to be
gained by planning now toward
achieving a real time data proc
essing system.
It already has been mentioned
that time sharing makes more effi
cient use of the computer by “tak
ing up the slack” in the central
processor during input/output op
erations. A real time system makes
more efficient use of the entire sys
tem since two or more peripheral
devices may be operating at the

same time while the central proces
sor is working simultaneously on a
number of programs.
Considering the high “salaries”
we pay a high-speed printer, or a
card reader, it makes sense to keep
them busy printing, reading, and
so forth. If they were employees in
stead of machines, it would be con
sidered intolerable to let them
stand idle, waiting for work to come
down the assembly line. The econ
omies of using equipment through
time-sharing methods are obvious
and were proven at Massachusetts
Institute of Technology during a
pilot operation lasting over a year.

Another conclusion of the M.I.T.
experiment was that batch process
ing can be replaced to a great de
gree by entering data in real time.
The significance of this is even
greater than the economies just
mentioned. It is said that 20 per
cent of a program run is spent on
setup and 40 per cent more on
sorting. It seems unbelievable, but
by eliminating batch processing,
we can reduce program runs by
more than 50 per cent.
Further economies can be re
alized by eliminating the need to
convert data from raw form to
punched cards or paper tape and
then again to magnetic tape. Data
being entered in real time can by
pass the keypunch operator, the
verifier, and the mailroom. Instead,
each piece of data is transmitted
individually, directly to the com
puter, through some point-of-origin
device.
These point-of-origin devices can
be installed to perform specialized
input functions with much of the
fixed or repetitious data automati
cally programed so that the opera
tor does not have much opportunity
for error. Furthermore, each oper
ator becomes an expert on his pro
gram of input and it no longer be
comes necessary to transcribe the
data on preprinted formats for the
sole benefit of a keypunch opera
tor. The input is either transmitted

as a by-product of some other proc
ess or is entered from the unpre
pared data at hand.
With data being entered at the
source as it happens, the real time
system reduces repetitious record
ing, makes it available to all sub
systems needing it, and reduces the
errors of conflicting reports that
come from varying coding or inter
pretations, unsynchronized timing,
and overhandling. The result is that
all sections now work with the
same information and can tie their
decisions to those of other func
tions.
Reducing the number of times
information is entered into the
computer or the number of times
a document is handled gives greater
simplicity to the whole administra
tive process and greater integration
and mechanization to the whole
clerical process, externally as well
internally.
Of course, economies and effi
ciencies are noble justifications for
real time, but management would
gladly pay for the principal benefit
of real time, which is improved
timeliness of information. The in
formation processing cycle can be
designed to fit the needs of the de
partment and not vice versa. The
information will be what manage
ment wants, not what it can get.
The result is that management
can know about trends, exceptions,

Real time accounting systems can be designed to give the accountant
the controls he needs without swamping him with volumes of reports.
July-August, 1965
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called
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tandemNo.
with
the3 input but only
time to initiate the corrective action
stacles,” since once the system is on
responds if the main processor
calculated to meet the business
the air and working correctly, the
should falter. Without this protec
plan. Furthermore, management
disadvantages vanish. They have
tion, valuable input data could be
will be able to interrogate the com
been met — or circumvented.
lost forever.

puter and receive special reports
of
One disadvantage is cost: initial
Error checks in real time also
vital interest at that time, because
cost of on line equipment; cost of
must be devised to screen out hu
real time deals with a storehouse
programing; cost of testing. There
man errors,
well
machine er
of easily accessible data, continu
is no doubt that an initial outlay
rors, during input. To screen out
for equipment required in a real
ally updated.
errors may require additional pro
To the accountant, a real time
time complex will be considerable,
graming, or it may require screen
system has very welcome benefits.
yet in the long run real time should
ing units at each point-of-origin
With data entering the computer
earn its keep with the savings and
device.
added benefits previously described.
they are generated, there is less
Finally, real time processing with
The cost of programing a real
cause for the last-minute panics of
various on line interrogators will
time system also will be substan
month-end, year-end, or inventory
require security checks to prevent
closing. Budgets and forecasts can
tial, but as real time systems come
the unauthorized input of false
be monitored much more closely,
more into general use, programing
data, the unauthorized output of
and special reports for audit and
patterns will appear and parts of
confidential data, and other tam
analysis are available with little
earlier programs can be re-used in
pering. These checks also may be
later systems.
extra effort.
in the form of programing instruc
There is a significant opportunity
Similarly, the cost of testing a
tions or in screening units at the
with real time accounting to rev
real time system is more a detri
terminal devices.
olutionize accounting routines, pro
ment to getting started than a dis
An auditor with little experience
cedures, and even principles. Why
advantage of operating. There is no
in systems design or programing
are hundreds of man-hours spent
doubt that a real time system re
may feel that the above problems
on accruing and reversing, on com
quires more testing and higher
are continuing disadvantages. An
puting overheads, on allocating
tolerances, but these are not con
auditor with more optimism may
fixed costs? Under a real time ac
tinuing costs.
consider them only obstacles. None
counting system, there is a good
A cost that may well be a con
of them, however, really stands
chance that the reasons for many
tinuing one, however, is the cost of
the way of getting a real time sys
age-old practices may be no longer
training and keeping higher-skilled
tem up and operating. The key
valid, may no longer be required
personnel, for a more sophisticated
obstacle to real time implementa
stepping stones to the real end
system will require a more sophis
tion is management.
product. A real time accounting
ticated operating staff. There will
“Most managements,” writes John
system can be designed to give an
be some routines that will be
Diebold, “are . . . improperly pre
accountant the controls, the safe
simple a child could perform them,
pared for ADP to a degree that is
guards, the analyses, the estimates
and this is one of the advantageous
alarming.”3 Managers picture the
he needs without loading him up
features of real time, but there also
computer
the natural evolution
with volumes of interim working
will be many more routines that
of some business machine in the
papers and reports.
will require the man and the ma
back room of the accounting de
chine to be tightly coupled.
With visions of on line input/
partment, and they are hesitant to
output operations going on in of
The cost of file protection under
show any interest in what the com
fices and on the factory floor, feed
the means now available must also
puter can or is trying to do, lest
ing data into a time-shared com
be acknowledged. It should not be
they get typecast
bookkeepers.
plex in real time, it is not difficult
necessary to maintain the volumes
As a result, there is “not enough
for the imagination to dictate chap
of paperwork now being packed in
fresh thinking, and too much reli
ters of advantages for real time
storage boxes, yet the susceptibility
ance on canned approaches.”
data processing. However, it is not
of a disk file to sudden destruction
There is a fundamentally wrong
is disturbing, to say the least.
our purpose to delve into fantasy.
approach often taken by manage
The now fantastic inevitably will
For a real time system to func
ment in designing computer in
tion correctly, the hardware in use
become the all too everyday —
formation systems. Most companies
but not before we master the con
must have a high degree of reli
look at an information system as a
ability. Down time, even for rou
cepts nearer at hand.
by-product of other administrative
tine preventative maintenance, must
and clerical systems. The designers
be kept to a minimum. In some
work with the clerks, not with the
Obstacles
cases, the nature of the program or
managers. Moreover, the designers
There are also disadvantages to a
application may be such as to war
real time system. Actually, they
rant back-up equipment that works
3 Ibid, p. 64.
Management Services
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real time system. There are many
are not even equipped to work
of these devices on the market to
with managers, since they have
seldom had any exposure to man
day, and every year several more
are announced.
agement problems and neither rec
Real time accounting systems,
ognize nor understand them.
however, like process control sys
More serious and more specific,
however, is “management’s reluc
tems, should be tailor-made to fit
tance to accept the new concept
the businesses they monitor and/or
management by exception. This is
control. General purpose input de
usually reflected in its passively re
vices leave too much room for
fusing to define the plans and/or
individual “expression” and give
parameters for routine judgments,
too much opportunity for human
and in asking for proof of every
error. It would be far better to de
computer program step via volumi
sign one- or two-function input
devices for each different type
nous print-outs. To complicate the
input data than to install expensive
situation further, management many
multipurpose units in places where
times refuses to rigidly define its
there is no intention ever to feed
information requirements, because
the computer more than one type
it fears the unknown — this elec
of information.
tronic monster — and has not estab
This isn’t to say that Teletype or
lished an atmosphere in which to
other full-keyboard units should
develop some confidence in or un
not be put on line in a real time
derstanding of capabilities and lim
system. Some devices such
these
itations.” 4
will be absolutely essential. But it
Management consent to and ap
also is true that most of the effec
proval of a system is not enough.
tive real time applications started
The system designer must obtain
out with input devices that were
management involvement. Man
custom-made for that purpose.
agers should reflect upon the grow
Then, as the application proved it
ing reality that information tech
self to be effective, some of these
nology is the main route to top
devices were put into general pro
level line or staff responsibility and
get to know something about “the
electronic monster,” which, inci
dentally, is here to stay. Systems
designers should get closer to man
agers and become sensitive to their
needs and problems. In fact, some
systems designers should be re
cruited from the ranks of manage
ment itself. Before a real time sys
tem can succeed, management must
have confidence in it.

duction for use in similar systems.
The most effective input device
bypasses the human element. Me
ters, counters, and clocks can feed
data into a computer with a high
degree of reliability without the
help of the people involved in the
process being measured or counted.
The problem is that these kinds of
devices are very limited in the in
formation they can collect.
Perhaps the best input device for
most applications is the one that
requires some degree of human
cooperation but has been rendered
“idiot proof” by the following tech
niques: The device is designed to
perform two functions. The first
function is the transmitting of
variable data, which is keyed by an
operator at the station. The second
function is the transmitting of fixed
data, which is wired into the unit
and is keyed by the insertion of the
variable data. A third function
might be the screening of the vari
able data through a grid for “rea
sonableness.”
Next, the variable data is grouped
into logical blocks, so that the oper
ator only has to hit one or two
keys to record whole phrases or

Input devices
One of the difficulties in estab
lishing a real time system is de
termining the input devices to be
used. The tendency is to use gen
eral purpose or multi-application
devices, since they are available at
reasonable prices and can be used
for most of the input needs of a
4 Jefferry Keller and Gordon T. Shahin,
Input and Output Problems in EDP
Systems,” in T. G. Horti (ed.), Ideas for
Management, Systems and Procedures As
sociation, Ann Arbor, Mich., 1961, p. 253.
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Management too often refuses to do its necessary part
because it fears the unknown—this electronic monster.
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system. Effective organization
the files may well be the next. Con
ventional organization on a func
tion by function basis creates bulky
files, reduces the space available
of
for other data, and is exceptionally
complicated to correlate. What is
needed is a single file of data, or
ganized around the data instead of
the function.
Integrated Data Store (IDS) is
a new technique of organizing
business data that has brought real
time accounting years closer
reality. Developed by General Elec
tric, it has eliminated the intricate
cross-referencing chore required in
The "chaining" feature, made up of all information about a par
conventional file organization to
ticular function, is the fundamental structuring tool of IDS.
show interaction among functions
of data. With it, a programer can
build a single, consolidated, inter
related file of data automatically
linked together into functional
chains.
condensed
to
twenty
or
even
forty
conditions of data. Each key, in
buttons, but even in these cases
The chaining feature is the fun
effect, represents one “alternate”
most of the data to be transmitted
damental structuring tool of IDS.
piece of fixed data which is pre
will not require complex keyboard
Chains, made up of all the infor
wired in the device. In some cases,
equipment. It may be enough to
mation about a particular function,
the variable data could be inserted
have an electric typewriter, ca
must contain one key element and
by coded slugs.
pable of transmitting only, or it
can contain any number of quali
An example of this type of in
may be desirable also to have an
fied elements. A key element of one
put device would be a time-card
instruction panel, with warning
chain may be a detail of one
clock that reads an employee’s pay
lights such as “Error,” “Wait,”
more other chains, but all the in
number from a pre-coded card or
“Ready,” etc.
formation is packed into a single
slug and feeds that number with
file. This method of file organiza
the time and date to the computer.
tion gives faster implementation,
By adding five or ten buttons
Storage
programing, maintenance, and proc
the clock, the employee also could
Obviously, all these data col
essing. It will make the disk storage
record which of the five to ten
lected on line are not going to
unit the hub of a real time account
projects or shop orders in his area
generate reports, ledgers, and anal
ing system.
constituted his major effort during
yses immediately. Most of the data
the preceding period.
will be accumulated, stored, and
Similarly, if material transfer
Output
updated in a file, always ready to
tickets were normally written to re
be
used
the
instant
a
specific
pro
cord the transfer of raw material
The potential of this vast wealth
gram is called into action. Since
(now assembled) to a finished
of updated and accessible data is
these data probably will be used in
goods area, a terminal device with
not in voluminous print-outs for
a number of ways for many re
twenty buttons representing the
management to file away for later
ports, they must be available in file
twenty possible transactions in that
reference. Reporting information
for all the functions that might be
area could be installed. Each but
in a real time system is a highly
required of them. Furthermore, in
ton would be a pre-wired program,
precise form of communication. Al
a real time situation — even in just
crediting the correct raw and inthough ledgers and catalogs may
an on line situation — sequential
process accounts with the standard
be correct and finely documented
filing and access are clearly out of
cost of material in the assembly
statements, they seldom are suc
the question. Real time requires
and debiting finished goods for the
cinct or precise answers to what
random access storage — vast quan
same.
the user wants to know. He still
tities of it.
Of course, there will be many
must search the reports for his
The size of the random access
applications of on line collection
answers, and even then he often
unit may well be the first factor
data where the possible input al
is required to perform some addi
limiting the scope of a real time
ternatives could not possibly be
tional process in order to extract
26
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Data Processing
any real meaning from the reports.Shays: Feasibility
real time
dataTime
processing
sys
The bulk of real time reports
tem produces more than informa
should be exception or discrepancy
tion reports. Material can be or
reports. Shipments received against
dered, checks made out, billing
printed up, or bills of lading
illegal purchase orders or for un
ordered quantities, invoices that
drafted — all as a result of the data
A are becoming “overdue,” expense
collected and the basic design of
accounts that are exceeding budget,
the system. Some of these may re
quire a combination of circum
employees who fail to “time in” for
work — all these details are im
stances to be met; others may re
portant and should appear in ex
quire a specific passage of time or
ception or discrepancy reports as
an arrival of a certain date before
action will be initiated. In the lat
soon as they are known. They
should not be buried in reams of
ter case, commands to the central
fan-folded statistics. In effect, a
processor will come from a real
real time report answers the speci
time clock.
Similarly, programs and sub
fic question: “Where are the prob
routines run within the circuitry of
lems now?”
Real time reports also are ca
the computer may be activated by
pable of answering specific in
the entrance of new data or may be
quiries such as: “What is the bal
activated by the real time clock.
ance of account number 856 as of
Charging an expense center for the
the end of business yesterday?” or
purchase of shop and office sup
“What is our net profit as of an
plies can only come from the new
data that the materials have been
hour ago?” With this capability,
it no longer is necessary to store
received. Charging that expense
great volumes of data in some
center for depreciation will come
room down the hall. All the infor
after the passage of a fixed period
mation in those “directories” is now
of time. In designing his real time
“on call” in the computer.
system, the systems analyst must
On call reporting of information
consider the activating factor
is both an input and an output
each transaction and make allow
operation. The computer must be
ances for those which are based
interrogated, and the information
solely or largely upon elapsed time.
must be extracted, compiled, and
The sequence and/or frequency
transmitted. The equipment that
of each of these calculations also
performs this two-way service
must be considered in order to
should be tailored to fit the specific
keep the flow of information from
application and needs. The gen
getting ahead of itself. If depreci
eral manager might only require a
ation or amortization were only
calculated weekly, but certain cost
small console with a dozen pre
wired subroutines under an array
analyses were required more fre
of buttons and a ticker tape for his
quently, the conclusions reached
answer. The manager of general
would not always be consistent.
Also deceptively subtle would be
accounts may require a Teletype
the comparison of two related re
and a high-speed printer.
ports, supposedly representative of
Equipment used for discrepancy
or exception reporting may not
the business situation
of the
have to be two-way. A simple out
same point in time because they
were each taken off the computer
put device may be all that is
needed to alert an expediter or
in real time minutes apart. If one
clerk that his or her services are
report included data being fed into
needed at “location A.” A console
the computer each hour and the
other report was based on data col
in the manager’s office showing the
lected weekly, comparison and co
latest “count” of unanswered calls
analyses would be invalid, even
or alerts in each discrepancy cate
though each report might be a cor
gory may be all he needs to shift
rect and timely statement for its
his people around in order to keep
on top of the job.
own purposes.
July-August, 1965
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Proper synchronization of data
accumulation with information re
porting is a special design con
sideration of real time data proc
essing. Although some categories
of data must be collected regu
larly and reported frequently, other
categories are not worth the extra
cost and effort to update as often.
Yet when a user attempts to mix
both categories of data for a third
purpose, synchronization becomes
important.
Imaginative coding of data also
is important in real time. With all
the cross-functional applications of
data, special attention is required
to keep the codes from becoming
more complex and cumbersome
than the data they are supposed
to catalog.

Documentation
Finally, proper documentation of
information collected and proc
essed is a prime design considera
tion in real time accounting. His
torical records are required for
legal, tax, and other audit purposes,
yet if it were not for these, the
information on call in the computer
itself would be all management
would need to operate the busi
ness. Preserving an audit trail of
all transactions, keeping it simple,
making it easily re-traceable, and
still avoiding the generation of
great masses of printed detail is
the greatest challenge to the sys
tems designer, the accountant, and
the auditor alike. The computer’s
influence on accounting will be
most significant in this area if
this challenge is ever met — and it
must be.
Perhaps the auditor’s chief con
cern about the audit trail in a real
time system is that most of it is
on magnetic tape or disks and as
such is invisible, needs to be “trans
lated,” and can be erased or altered
without a trace. Actually, “the fact
that records are not visible is a
psychological, rather than a prac
tical, handicap. . . . The problem is
not that the records are invisible
but rather that the auditor is de
pendent upon the computer room
27
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staff for translating the coded tape

into a printed format.”5
The auditor cannot be sure, un
less he is thoroughly familiar with
system design, programing, and
computer operations, that the coded
tape being translated upon his re
quest is not a dummy reel set up
for his benefit or that the console
operator isn’t altering the program
as it is being run. This is what
makes auditors naturally suspicious
of real time in accounting.
Suspicion of the unknown is al
ways a transitory condition, how
ever. The auditor soon will become
familiar with the computer, and in
stead of having grave doubts about
it or the people controlling it he
will find he is using it to make his
own work more meaningful. In
stead of feeling inadequate he then
can exercise a natural dominion.
In addition to learning more him
self about the computer, the audi
5 T. W. McRae, Impact of Computers,
John Wiley and Sons, Ltd., New York,
1964, p. 165.

tor should add to his staff an as
sistant who is thoroughly familiar
with the programing and operation
of computers, an assistant whose
main base of operations is the com
puter room itself. If the auditor is
selected from among those ac
countants who have a command of
all aspects of accounting, he should
at least have an assistant who has
an equal command of all aspects
of programing and computer oper
ations. In real time auditing, the
two talents go hand in hand.
With such technical knowledge
on his staff, the auditor is able to
obtain information from the com
puter that he might not even be
able to get under conventional ac
counting systems. He can program
special audits at will, visit the com
puter room frequently and under
stand what is taking place, and
establish a number of routine audit
programs for regular examination.
The first of these routine programs
should be a slave console log of
all operations being manually en
tered from the main console. The
slave console log would be pro
duced by a typewriter or other
printer, locked away in the audi
tor’s room, and should be checked
daily for unusual programs or
manipulations.
In a real time system, exception
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reporting can be carried directly to
the auditor to identify potential
problem areas for attention. Un
usually large variances from bud
get, forecast, last year, last month,
even the last entry in certain cases
could automatically key an audit
program into operation. In addi
tion, audit programs could be
keyed by any unusual activity by
any input station, operator code, or
function. For instance, all entries
that were inordinately large or
small for the type of entry or any
series of “normal” entries that
showed an unusually light or heavy
activity could automatically start
an audit of that area.
The exception audit program,
operating within parameters estab
lished by the audit staff, could be
extremely effective in catching er
rors as well
in discouraging
gross cases of deceit. More subtle
attempts at defalcation, however,
might not come within the param
eters of the exception audit. To
supplement this program, then, the
audit staff can implement a third
routine audit, where the param
eters are established by the com
puter itself. Such a program is
called the random audit.
The random audit, based on sta
tistical sampling, performs a thor
ough audit of certain functions se
Management Services
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Instead of a batch number for each
lected on the basis of a random
will be
changed
by real
time
Shays: lives
Feasibility
of Real
Time Data
Processing
journal entry input, there would be
sampling formula produced by the
is not that keen. The inevitable
a code giving the date and hour of
computer and not known to any
frustrations and setbacks will have
entry. Since the date and hour of
of the programers or operators. This
an adverse effect on those who
entry are dependent upon the real
has a tremendous psychological
cannot afford to be patient, and
time clock, accounting immediately
impact upon would-be deceivers
the systems designers will have to
has a basis for synchronizing all
and also gives the auditor another
resell these people as well as sell
journal entries and establishing a
useful check against errors.
the skeptics on each new advance
cutoff, or closing trial balance.
In addition to complete audit
as it is made.
Each input entry message could
routines, there are a number of
A centralized computer opera
be preceded by an operational pro
simple audit checks that can be
tion should be established, but ingram wired into the point-of-origin
made by the system itself when ac
put/output operations should be
device, instructing the computer
cepting input. The most common
come decentralized. That is, each
what to do with the data that fol
of these are the parity check to en
user should be responsible for his
low. A similar operational program
sure against a missing bit; the
own input and gradually start pre
could precede the interrogation for
validity check to ensure against an
paring machine-sensible documents
a trial balance. This program would
illegal code (for the entire system
directly at the source of data gen
instruct the computer to calculate
or for the single input station); and
eration. At first, this input could be
and book all the fixed transactions
the logic check to ensure against
batched and sent to the computer
absurdity (such
a clerk’s record
that are based on elapsed time,
via the mailroom, but eventually
such
depreciation, amortization,
ing the receipt of 200,000 connect
it should be transmitted to the
ing pins at $35.50 each instead of
fixed accruals, and so forth.
computer via an on line point-of$35.50 per thousand).
With a real time system function
origin device. Even this input could
When the auditor attains pro
be submitted in batches initially,
ing on Integrated Data Store, ac
ficiency in computer operations, a
but ultimately it should be trans
cruals present no problem. Instead
real time accounting system no
of charging expense and inventory
mitted as prepared.
longer stands as a threat to the
with all disbursements and accru
The object here is to decrease
control and safeguarding of com
ing what is left, the real time sys
user dependence on the keypunch
pany assets and we will then find
tem should record all liabilities the
pool by establishing direct contact
that the distinction between on
moment it is known that they have
with the computer. It would be
line process computers and data
been incurred. The exception would
better to demonstrate an on line
processing computers will fade.6
be equipment rentals, utilities, and
capability through one-way trans
other monthly services, which
mission to the computer first, be
would be accrued whenever the
fore attempting two-way interroga
Precautions
computer was instructed to com
tion and answer. Once on line and
pute a trial balance. In both cases,
time-sharing concepts become a
There is little doubt that those
however, the accrual would never
working reality, an effort should be
who have a real time data process
be reversed (unless it was made in
made to establish a real time situ
ing system running smoothly by
error); but the payment would be
ation in some trial area where the
1970 will have one because they
chained to the specific liability and
“deadline that matters,” if there is
started long before then in a step
charged to the accrual. Any dif
one, is not critical. There may be
by step maneuver from conven
ference between actual and esti
no immediate value to having this
tional data processing to on line,
mate (in the case of expense), or
trial area functioning in real time,
to time sharing, to real time, and
between actual and standard (in
but the experience gained will be
finally to total information. Each
the case of inventory), would be
invaluable when bringing more
system will follow its own route
cleared to the proper expense or
critical areas into real time.
to success,
it would not be cor
variance
account when the pay
The
first
step
to
implementation,
rect to say that there is only one
ment
was
made.
then,
is
to
attempt
to
get
all
sources
practical plan for implementation,
of
input
on
line
in
a
time-sharing
Once
the
computer is able to
but there are some precautions that
supply
a
trial
balance in real time,
system.
Batching
of
data
still
could
will be commonly observed by all
it
also
can
supply
the net profit
be
used
in
certain
cases,
but
the
those who succeed.
figure
as
of
any
moment
in time,
object would be to have the com
The first precaution is not to at
and
the
system
designer
is
ready
for
puter receive data as it is gener
tempt to accomplish the changethe
second
major
step
to
imple
ated. In a real time accounting
over from conventional to real time
mentation: measuring these trial
system, every input station would
data processing overnight. The state
balances against budget or some
be one journal entry and would be
of the art is not that far advanced,
other standard and issuing ex
restricted
to the type of input it
and the receptivity of those whose
ception reports as the exception
could enter and the kind of ac
occurs.
counts it could book amounts to.
6 Diebold, op. cit., p. 63.
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